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Universal Design
This issue’s theme—“Science for All”—provides an opportunity to introduce the concept of universal design (UD). 
According to the Center of Universal Design, UD is “the design of products and environments to be usable by all people, to the greatest extent possible, without the need for adaptation or specialized design” (Burgstahler 2009).

	When thinking about UD, teachers often think about students with special needs. However, the idea of UD is to apply principles to design products and environments that meet the needs of people with a wide variety of characteristics; disabilities represent just one of many. For example, a typical store service counter may not be accessible to those who are shorter than average height, use wheelchairs, or cannot stand for extended periods of time. However, a service counter designed with UD principles may have multiple heights—a standard height for those who are average height and a shorter height for those who are shorter than average, use a wheelchair for mobility, or prefer to interact with service staff from a seated position (Burgstahler 2009). Although a laboratory bench differs from a service counter, the same UD principles apply. UD advocates point out that making products or environments accessible to people with disabilities benefits everyone. For example, automatic door openers benefit those who use walkers or wheelchairs, but are also used by people carrying groceries or holding babies, and elderly citizens. Sidewalk curb cuts, designed to make sidewalks and streets accessible to those using wheelchairs, are used by kids on skateboards,  parents with strollers, and delivery staff pushing carts. Closed captioning on a television display in an airport or restaurant makes programming accessible not only to those who are hearing impaired, but also to those who cannot hear the audio because of noise (Burgstahler 2009). 

	When UD principles are applied to the classroom, content is presented in multiple methods—providing learners with different ways to acquire information and knowledge. In these settings, students have many ways to express themselves, demonstrate what they know, and engage with material. This can help tap into students’ interests, offer appropriate challenges, and increase motivation (Burgstahler 2008). 

	The University of Washington’s DO-IT website (see “On the web”) offers a lengthy checklist of suggestions to make teaching more universally accessible. For example, one suggestion is that UD instruction takes place in a classroom that respects diversity and inclusiveness. This involves interacting with students in ways that are accessible to everyone. Teachers face the class, speak clearly and audibly, use words everyone can understand (i.e., avoid jargon when possible), and communicate through multiple modes, including written communication, online communication, or small groups, so that information is presented in more than one way. This also means that classrooms should be arranged in a safe, comfortable, and accessible manner (Burgstahler 2010). 

	The dividing line between UD and high quality instruction is slim. Universally designed instruction, by its very definition, should benefit everyone. Here are a few examples: If you have a student with visual impairment, be descriptive. Instead of saying “Handouts are over there,” say “Handouts are on the side of the room, to your right.” Use overhead projections with large type to accompany your lessons, which can later be shared with students. This helps not only students with visual impairment, but also English language learners and students who may have difficulty paying attention. Similarly, if you have a student with hearing impairment, face the class when speaking and speak clearly; this helps lip readers and those who are hard of hearing. Recognize students by pointing at them, saying their names, and repeating their questions. Students with hearing impairments cannot take notes while reading lips or looking at an interpreter, so be sure to pause at times so that students can take adequate notes. 
	UD instruction helps all students learn science—and that is what good teaching is all about! 

On the web
University of Washington’s DO-IT website: www.washington.edu/doit
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Strategy #1: Create a safe environment


Strategy #2: Get students to know each other


Strategy #3: Assign reading to be done outside of class


Strategy #4: Conduct five-minute quiz at the beginning of each class
1.  Which of the following is not a principle of Universal Design?
	a.  Complying with ADA standards
	b.  Accessibility
	c.  Adding ramps and handrails

2.  What can educators expect by applying UD principles to the classroom?
	a.  More time to prepare
	b.  More learner participation
	c.  More enrollment of students with disabilities 

3.  Universal Design of buildings benefits
	a.  persons with disabilities
	b.  general population
	c.  everyone

4.  Universal Design in the classroom benefits
	a.  all students
	b.  students with learning disabilities
	c.  students with physical disabilities

Strategy #5: Try not to lecture more than 20% of the total class time
Involving Course Model
1. Preview and Review
2. Lecture (20%)
3. Real World (20%) Guest speaker, case studies, current events
4. Exercise (20%) Application
5. Conversation (20%) 
6. Assignments
7. Quiz and Evaluation

Strategy #6: involve all students in discussions
1. State (in your own words)
2. Elaborate (say in different words)
3. Example (give an example – within the content – within life experience)
4. Illustrate (draw an analogy, metaphor, chart, diagram, or cartoon.
Strategy #6 Continued:   Question: How does this remark from the article relate to the Involving Course Model?
“When UD principles are applied to the classroom, content is presented in multiple methods—providing learners with different ways to acquire information and knowledge. In these settings, students have many ways to express themselves, demonstrate what they know, and engage with material. This can help tap into students’ interests, offer appropriate challenges, and increase motivation (Burgstahler 2008).

Strategy #7: Ask essential questions
Types of Essential Questions
1. Analytic – questioning the structure of thinking
2. Evaluative – determining value, merit, worth
3. Questioning within academic disciplines – questioning to understand the foundations of disciplines
4. Questioning for self-knowledge and self-development – questioning ourselves as learners

Strategy # 8: Employ Socratic Questioning    The unexamined life is not worth living -- Socrates

· 
· Raises basic issues
· Probes beneath the surface of things
· Pursues problematic areas of thought
· Helps students discover the structure of their own thought
· Helps students develop sensitivity to clarity, accuracy, relevance, and depth
· Helps students arrive at judgments through their own reasoning
· Helps students analyze thinking – its purposes, assumptions, questions, points of view, information, inferences, concepts, and implications

Clarity		Could you elaborate further?
		Could you give me an example?
		Could you illustrate what you mean?

Accuracy	How could we check on that?
		How could we find out if that is true?
		How could we verify or test that?

Precision	Could you be more specific?
		Could you give me more details?
		Could you be more exact?

Relevance	How does that relate to the problem?
		How does that bear on the question?
		How does that help us with the issue?

Depth		What factors make this a difficult problem?
		What are some of the complexities of this question?
		What are some of the difficulties we need to deal with?

Breadth	Do we need to look at this from another perspective?
		Do we need to consider another point of view?
		Do we need to look at this in other ways?

Logic		Does all this make sense together?
		Does your first paragraph fit in with your last?
		Does what you say follow from the evidence?

Significance	Is this the most important problem to consider?
		Is this the central idea to focus on?
		Which of these facts are most important?

Fairness	Do I have any vested interest in this issue?
		Am I sympathetically representing the viewpoints of others? 

Paul, R., & Elder, L. (2006). The art of Socratic questioning: Based on critical thinking concepts & tools. Dillon Beach, CA: The Foundation for Critical Thinking.

Strategy #9: Ask students to write the logic of an article or paragraph or chapter in the text

Template for Analyzing the Logic of an Article - Take an article that you have been assigned to read for class, completing the ‘logic’ of it by using the template below. This template can be modified for analyzing the logic of a chapter in a textbook.

The Logic of (name of article or chapter)

1) The main purpose of this article is ______________________________________
(State as accurately as possible the author’s purpose for writing the article.)

2) The key question that the author is addressing is __________________________
(Figure out the key question in the mind of the author when s/he wrote the article

3) The most important information in this article is __________________________
(Figure out the facts, experiences, data the author is using to support her/his conclusions.)

4) The main inferences/conclusions in this article are ________________________
(Identify the key conclusions the author comes to and presents in the article.)

5) The key concept(s) we need to understand in this article is/are_______________
(Figure out the most important ideas you would have to understand in order to understand the author’s line of reasoning.)

6) The main assumption(s) underlying the author’s thinking is (are)______________
(Figure out what the author is taking for granted [that might be questioned].)

7) If we take this line of reasoning seriously, the implications are _______________
(What consequences are likely to follow if people take the author’s line of reasoning seriously?)

8) If we fail to take this line of reasoning seriously, the implications are __________
(What consequences are likely to follow if people ignore the author’s reasoning?)

9) The main point(s) of view presented in this article is (are)___________________
(What is the author looking at, and how is s/he seeing it?)

Paul, R. & Elder, L. (2008). The miniature guide to critical thinking concepts and tools. Dillon Beach, CA: Foundation for Critical Thinking.


Strategy #10: Relate the current topic or course to the whole (system, discipline)

	What do I need to know next?



	How will I find that out?

	What information am I missing?



	Where can I find that information?




